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20d...COST CALCULATING UNIT 
20e...COLOR CONVERSION LUT SMOOTHING UNIT 
20f...COLOR CONVERSION LUT PRODUCING UNIT 
20b.. .COLOR CONVERSION LUT STORING UNIT 

(57) Abstract: A method of producing a color conversion table capable of enhancing continuity in an image-data color conversion, 
an image processing device and a method using the color conversion table, a program and a recording medium. The image processing 
device performs an image processing by using a color conversion table produced by using functions for evaluating a smoothing level 
at each element of lattice point data after color conversion by a color conversion table. Functions for evaluating the above smoothing 
level include a function based on the twisted quantity of ink-quantity vector, a function based on a twisted quantity at a virtual CMY, 
a function based on a deviation from a target ink quantity, a function based on a deviation from a target virtual CMY, a function 
based on a failure to meet an ink quantity limitation, a function based on ink quantity reduced to minus, and a function based on ink 
generation. 
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15 ^mmnMhT^o c:ti^^iA-i-9)i^^To 
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10 >^ A — i^>^7^lflia:bsff t»tL^o 

ykA—i/y^mm. (S 2 4) 

ms Izmir Xo^. ^fcs -fe^lfe7^-:/;i/^^^a 2 0 AcD^^i^ 

15 ^taa (MumE^g/jMc-rs ip®ti-^5aa) ^gfr-s (S2 4)o 

(A- 1-1) y K p LUT ;^ A-S^ > ^CD^^ 
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- 1 - 2) <^ X CD # :® <i ^gc ^ b J© ^ ^ ^ (A - 1 - 1 0 ) l;: ^ -r o 



A = 



dEc 



dEc 



dXx) 



dXi dXx 
(Wi'-m)' 

2(W2-M)'-W2-(M-X-Yt) 
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-e<gmtS'b:fe*)®t?fe^o fcfcXy^ X {*^^ h;i/X£Dgm#-^-e x=i, 

2, X 7?^^o 

15 

(A- 1-2) E © Ip (Dwrn^^^uu^ 

^{k-l-\0)k.nm^. ^(A-l-3)'-^(A-l-9)^ ip©#^^-e 

ii^^^T ^ ^J^T® ci: a fc^^C^So ^:CIT's Ait^ Avts Ass Avs Ads Ans 

AobJis ^tl^tiEitx Evu Ess EvN Eds En^ Eob ^ Ip©^^^ Ipi"e 
Ji^iJ' hAIpOg^H-^T-s i=l,2, IT'Zfe^o 
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fdEu dEu dEit \' 
[dipt dip, "' dlpi) 

T R 2 

^§;5T(i«^+ii^-ip'-ip') 



(dEv, 
{dip. 



dEvt \ 



A. 



fdE, dE, dEs\' 

[dipt dip: dip,) 

= 2W.*-(Ip-It) 



\dlpt "' dip, "' dip,}- 

= 2( W, K)* • Wv (K -Ip - Vt) 



(A- 1-12) 



(A- 1-13) 



(A- 1-14) 



(A- 1-15) 



Ad. 




dip, "' dipt ) 



An ' 



2(Wd2-N)''Wd2-(N-Ip-DL) 



( dEn dEn dEn\* 

(dlpi " dip, "' dip,) 



Wnl 

2W.2'-Ip 



Asb< 



/ dEob dEcb 



dip, j 



2W*8*-I, 



(A- 1-16) 



(A- 1-17) 
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15 
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5 

10 ifimm^fl^ MA- 1-20)0 0 (-^f P) i&s-fe y h^tl ( S 3 



15 (p=0, 1, -.P-l) i^Xti^n^ (S 3 2)o il^T-s P (i<^U K 

iJiJlc:^ n<N-efe^>b^S}b^>{)«*!lif^tb ( S 3 4)s ii<N©Jl-^(S 
3 4, Y) lCli>[^^n{c::fett§i/U y h* p l30V^■C © n ;^ h : 
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— ,P-1) (D:^?)^miiX(D^ >^M^^ ^;V*^(A-l-20)<&fflV^T 
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5 

^bTs r-f-^TO^J^U y ^*^^iiEb^V^J V^ ^ Ife^CDm-^ ( S 4 
0, N). p^O (-IfD) Jd-feyhb (S42)^ p<P-efeS**S** 
>bs*JiT^tL^ (S 4 4)0 

10 ^hXs ^-r^XCDVV y K^MiEf^ ji:V^^^f^©«-^( S 4 0 , 
Y) *fe^ip<PT-56^;V^m•^ (844^ N)-eag)o-Cs Count 0 (-fe* 
D) •e^V^®^ (S 4 6s N)s n+1 ^nJd-fe y h UTT^-— U 

^^^^'-^^p? — ^57^/J^^ < LT (S4 8)s S34{cH§o 



15 -;i^s p<P©:^^ (S 4 4s Y)s JK^n+ 1 icjsltSi^U y Kp 



20 AJfi-^^*!, (S 5 0)s 



X^^ti'^t^ilfimm^ti^ (S 5 2)0 ^bTs >l:J^^n+ 
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hJU±®J^A ( S 5 2^ N) izlt^ rm:;^ < jfeJttif^MiEb 

i:V^a^f^*=»S*^As^Jl^^ti (S 5 4). S 5 4^c:*5V^T r^i::^ 

iPdSijajBf^tt^ (S 5 6)o 

^•SJ^-a- ( S 5 4 , Y) ^rc\± TT-— >; >y^*^fflV>fe1iiE5^fFqr 
10 b^V^j (S 5 6, N)^ Jt^iSI n fci, «:}• ^ ^ U y K p 



n+1 



13 -|2 y Is f-s i: 2:: ifo Jc:^ ^fgJc (Count- 1 ) ^ Count fcl-fe y h f-S ( S 
20 6 0 )o 



(S 5 2x Y)s ^tc^ ^T=^-0 V^^<&ffiV^fc1iiE^fFW-r 
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(S 5 6, Y). (p + 1) ^pldHzy h bT (S 

5 8 )s S 4 4 \zm^o 



— S 3 4^c::feV^Tn<NT^V^J^-^ (S34, N) *feJiS4 
5 6 {Cj3V^T Count A* 0 CD® ( S 4 6 , Y) >^m^^ h;V : 



n+1 



(p=0, 1, -.P-l) ^m:fjVX(S 6 2K ^S%illT1-So 



10 ^ UTs L \J T±ii^(D:^A — iy>irmm ( S 2 5 ) El 5 CD S 

^m7^-^;i/5b5^^mLUT=fSMgp2 0 hizmm^ti^ (s 2 8)0 



^3{C:^3V^T^ H^M^fi 2 0 B tts R G B — fc^ 

20 :d^g3 oizmti-r^o 



25 
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113^ ^ fj a i^-^ fci o T Bji -r S o 

5 

m-r^m^igilgp 2 0 d iis fe^m^-r;i/^^^m2 O At: 
T^^^ n fefe^J^ 5^ — < iisfo^SMbtV^Sfe^mL U T 
mm^2 Obi:. ■fe^ifeLUT^^^@|5 2 0 c fc: J: o TM#i^ tife-feig 

10 my'—y^v (LUT) ^'&mmLUTmmm2 ohii^^m^mh. ^ 
mm^m^titz^mmLv t ^#b^lt cmyt^— <^cm yk c m 

15 So 



r? 2s Ye s). ^^m^©fe^^LU T;bs^^mLUT:!§J^ftgi5 2 0 
^M6^lfeLUT^|l2fe^mgP2 0 &.^m.H^9)^ C^T^y 6 )s 

^mtimm^n^ 8)0 



fi^l^7^-y;i/^^^M2 0 Aid J;^T^^^nfe]ii^7*-^®^^ 
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5 (A-2) m2mmm 



10 m2mMmizifitf*:^^^my'—^}\^^^mm(Dmmyr2 ^y^mits 



20 :^^mi^x^m^mmmmy'v^^Ait^ aims avtroL-^j^ 1 2 
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RGB (sRGB) H^T^— ^**?)^lfe^tt}feL abHi^T^'— t^'^ia 
10 J®-&l::•^v^T8^^0J■r^o 



g2 0 A(±. 3;:^ Mt^^ 2 0 d -fe^m^^-:^;!^ (LUT) >^ A 
-5^>^gB2 0 e -fe^mT^-^^^V (LUT) 2 0 f 

15 (LUT) *&j^ap2 0 hh^m^^o zfi^^mm^^ 



20 ^ A^mmT^o 



^S2 0 AlZ^^^mmy' — yj^^^mM^Mmir^tciibOyti'-^ 
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homnmm (s 2 2) 

^^2 0 dASs ^mmy'-^J^^^^^mm^^O^^^j^iW y K) 

5 i:^^-r^) E®#3^ hcommmm^n^ (s 2 2)0 i^Ts fpffi 

E fci 13 U T l^iiHJ f o 
(A-2-1) MMi5CE{ALUT|^®^:5^U y Klil^bt:. 

Mfi^m^s MII^Efis T^<D^^iz. ^^i^\c^t)mm^ti 

E=Eit + Ei (A-2-1) 
15 ILZLX 

Elt^±^ L a b iCcfc^ifebtiS®^!^ t)s 

Eittx SfitJCDL ab>Jpe>litLSCli:l^<fcS:3:^ h-C^So 

Eit {is Pg^-r^^U h'F^®feDtifcM-r^:3X h-rafe Eu ^ 
20 /JN^ < -rs^i J:^Ts L a b e> L'a'b'tcggifef 

i:*ST'§^o ^fcs El {is >^ A — >^Hu^{-*5{t§ L a b^ 

ab^^ h;V©^lc||-rsn;^ h-e$)So 



25 
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XYZ^ CMYs ^©ffeoS^^©^^ h;^) ^::^bT «)|qlilfc: 
5 (A-2-2) WffiMi&E®=&^cD-)^?f^ 



10 



Wi*-(M-X-Yt) 
|W2-(M-X-YT)f 



(A-2-2) 



^ S 5^ <fe ^ 1- ff D s 
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5 (A-2-3) L a b^^ h;i/CDfeDtia©n;j^ h Eit ( L a b^cJ' 
i:l&-^-r§) i:-r^o *}^^s ^ U K p ^PgE-TSs y h' pr ai tiSO 

10 u y h* p^ pr (DiiLmmmhm\:'^w:mB^ pt ii^-r^u >y ptr 

h-rSo il ei-e^ ^ti^ticD^V -if K Ps prs pts ptr As^j^-f^ L a 
b^iJ7 h;i/^^tt^tLs Lps Lpps Lpts Lptri:t*So 

15 a.h^^ Y )\/^m\ 0 tl^fo ^10 lc::feV^T> Lp, i: LpCDM^^ h;i/ 
Lptr i: Lpt 0^^i> h;H3M^bfc r^^tff^®^^ 

3§#)^lll^s Lpt i: LpCD^^^ h ;!/©;*; iis ^M^m^cD 

^^(DZm^s V^) y \^ plzm^ir^^X(DW pvRn^ pt 
MbTiD^-r-S ilJcJ; ^ U y p L a b^^ 
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^(A-^2-3)^;l:feV^T^ 
tU^ ^ pt "t? >3 X 

r {ix pr -efe 

10 R Jis pr ©iStt?^ t)x 

-Lp,-Lpt"^fe?)o tt?{±^^-efeSfc«). ^(A-2-2) 

20 0^2;Si:^(A-2-3)i:Jil^bB§ bTV^^o 

(A-2-4) afi<JCDL a b A>^>im^ ^ in?©:^;;^ h El 

^ U ^3/ K p 1 43 ^ L a b ^ h ;i/ Lp L a b ^ ^ h ;i/ L ^ ^ S 
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tV^{A-2-4)lz^'to tztdV. Wild: 3x3 ©^^^T^J•e^ Lab^ 



^ ^/ = |Wl-(Lp-LT)f ...(A-2-4) 

^(A-2-4){C*5V^T*)x ^(A-2-2)©^2 jSi^l^lCJ^T-fe^ei i:*^ 

10 ai?ilfi5'5:L a b^i^ h;v Lj ^s^A^^S-A^ o T l/^ ^ ^ ii^ RTtit:- ag> 
t)s a^JK^fc: J: t)7£V^L a b^^ h )l^if>> ^m^—^v h LT® 
L ab^^ h;i/§#^^ ^fc^^o d Ct?aM5t^^i^<k t)5GV^L a 
b^^ UTs ^A — S^>^^BU©L a b^^J' h;i/^fflV>^o :^ A 

Ji;±(A-2-l):fe^th*(A-2-3). (A-2-4) V^T^:=^ :^ h ^t1- 

20 

•7.h. — %^-^^%m (S 2 4) 

LUTXA-i/>^5^SP2 0 e*s^ iJATT*PiaB ti^BJt- S::^ A — >i7 
^JQ-a (MM^E :&S/JMc:-r^ LpCDtf^^aS) ^fi^a (S24)o 
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(A-2-1) 1* p {c::}3(t^LUT:^A-^>i^©m^ 

S:(A-2-l)CDfpffliHilcE>&S'J^«^-r5 t: J;^TfTt>n^o ^(A-2- 

±t3CD J; a fc:> ^ (A- 2 - 3 ( A- 2 -4) V^ -rn* ^ ( A- 2 - 2) 

Lp (^(A-2-2)©«^Ji X) cD#iB-e<g^^^-r^j^^®-i^?i^^^^ 
f o ( A- 2 - 2 ) ^ X ® =g-rg t? ii^^^ b ^ ( A- 2 - 5 ) fci 5^ -r o 



20 




[dXi "' dXx "' dXx) 

(Wi'-m)' 
' 2(W2-M)'-W2-(M-X-Yt) 



• • • (A- 2-5) 
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(A-2-2) nmmM^E0i^(D^mi^Ji^mn'^ 

5 ^(A-2-5)i:l^^{3^ ^(A-2-3)2S^t>*^(A-2-4)^ Lp0#^m 
Tii0S:S-'r^ J:Ji^T®<fcd ici^c^o ciei-T^s Alts Aitis ^tt^^^Eu^ 

El Lp (D^mm Lpi. Lp,:RtK Lpb •xmm^T^^ ^ ti j: d s ^^iJc 

3 CD^J^^ hJV^^To 



Alt 



a£ft \' 



dZ//u: dZ^i^a dZ/j7b 

2 



10 



• • • (A-2-6) 

( l4» + Lptr — Lpr — l/pi ) 



dEi dEi dEi ' ^ 



dZrpi, 6lLp« aLp* j ... (A— 2 — 7) 

= 2Wi'-(Lp-Lt) 

15 ^(A-2-6)2fct>*^(A-2-7)©^:&sfF^ffliil|gSCE ^ Lp CD^^^-^^g 



f(Lp) = Ait + Ai 

' • • • (A-2-8) 

20 
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5 

Jj;±® tibTs •fegEmLUT:;^A — i/>^gP2 0 f }bSs 
^E*ft/M::-r^ Lp§^i6T> A — i/ > ^5^^a^feSIT-r S o 

LUT:^#:©:^ A — ^V^^fiia (S 2 5) 
10 EI 5 l^^-ri:^ fc^ ^fc, -fe^ilT^ — 2 0 ACD-fe^l^ 
LUTXA-2/>^gP2 0 e{±^ J-^T-e^jiiKimBa-r Sfe^mL U T 
(D±ii^^iDtc^7s2^ — i/y^^m^n'^ (S2 5)o 

So b*^b> |||^{Cji^^mLUT^#:cD;^A — $^>^^a^ff -5© 

sc:^ (S;(A-2-8) ^ Lpl;Iov^TP< iia:) ^ g-t?^t-«ce>«s ^ 
25 cDMiEJi— JiSt:^(A-2-9)CD J;-5 ti^^tiSo 
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=g(-,i,;.i,x;,x;,i-) • • -0.-2-9) 

^g-'^?©^ U K UTH:^^ n+1 © L a b'^^ h ;v^^i&T i> fei2)N 
i?;(A-2-9)^^a?)§t:fe;fet3-t>*^^ n+l h E v^ 

j^)^ -X^O^^) V bMit^ti n cDzi^ h J: Ds n+1 03 h®:^** 

(D^T^(A-2-9)}::J: DMiE ( S 4 0 ). ©n:;^ h*s>^§ 
< ^^MIE^-a-r (S 5 4)^ SfeJi®^--'; (S 5 6 ) i::<fc 

15 

1215 lc:^r.t^ 13. S 2 5 iCjSltSfe^ifeLU T^#:0^ A-S^-^ 
30). Lab^^b;V: 



p 
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(p=0, 1, -.P-l) ^)SX:i3^nS (S 3 2)e il^t?s P y K 

^kl^. n<N-^^?)36^S*'ds^j^^tt (S 3 4)^ n<N (D:^-^ (S 3 
5 4, Y) tJiJt^^ n fc:fe{t-5^J^y y K P ^^'^V^T®:3:;^ h : 

^; . 

(P = 0, 1, •••,P-1) ©St^^^rVA (S3 6)s ^U^K p (p = 0, 1, 
10 -.P-l) ®fe^)bt^ii-e©L a b^^^ ^;^=&^(A-2-10)^ffiV^T^ 
^it Count 5£ P 13 -Iz y M"^ ( S 3 8 )o 

dClT-s N {*XA-^x><7IIli(^Sb^ n <Z)S;^fit*5 N-1 T-fe 

15 

^ bTs r-f^TCD^^ U F ^MiEb^VNj v^ a ^{^©m-o- ( S 4 
0, N)> p^O (-ifn) lz:-feyhb ( S 4 2 )s p<P § 

*jif^n^ (s 4 4)o 

20 ^bT^ r-r^TCD^U y ]«^^«IE"rSj2lV^^^f^©J^-^( S 4 0 , 
Y) Sfe^ip<P■e^V^J®^ (S44. N) -eag)oTs Count *s 0 
D) •eJ^:V^J^'^ (S 4 6x NX n+1 ^ n Id-te y h bTT-— U ^^J?'^ 
^©S|^^|gC7i^p<— iJ^^^/jN^ < bt (S4 8)^ S3 4lc::^^o 



25 p<P (S 4 4. Y)^ n+1 {(libSt^^U y K p 
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-^^^his^^ts^wm-^^^ ( s 5 2 )o ^ bT^ n+1 
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V^J h^^^^Wiy^'^tf^t^mm^n (S 5 4)s S 5 4lc::t5V^-C Trnx h 

15 mm^ti^ ( s 5 6 )o 

^SJ®-^ (S 5 4, Y) ^tcl± rT=^-V>^m^m\^^tcmiE^mni 
bJ&V^j i:V^•5^^^®:^■& (S 5 6, N)x n fe: j3tt ^ ^7 U y K p 
20 fc:■oV^T®Lab^^^;^: 
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S 3 4^c::j3V^T n<N-e^l^^^ (S34, N) *}fe^S46 
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n+l 
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(p=0, 1, — ,P-1) 5&m:trbT(S 6 2X mm^^Tir^o 
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@3 0 lc:£B±rTSo 



^ a J^-a- fc: o v^ T Bj -r o 

20 X^^^ntc^^^y^ — y}V^{i>tji< ^**&$ftbTV^^^^|^LUT 
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(A- 3) m3^Ste«?!I 
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m^mm^fixmm.T^o ^^rn^^A^As ^-T^^T^m^g (c 

D-ROMK^>f>^l 3cs7D^yt: — b'^-r:^! 3a:^i:if) 

20 ® Il3^-rfe^m5^-^;v^^^g2 0 A^d:^ RGB (sRGB) 
^•rSo CMYH^T^-^S^^C M' Y' li 



wo 03/061274 




'T/JP03/00110 



0 d^s ^^my"--^)^ (LUT) >^A-i/>^gP2 0 e h^ -fel^m 
(LUT) ^^^2 Ofh. ^^m'T — Zf}]/ (LUT) 

10 RSf^o 

15 ^zi -7. Y(D^m-mm {^2 2) 

HIS i;i^-rck^J3> *-rfe^m7^-::^;^^^^S2 0 A®ri;^ hit 

ilCj ^*(5-r^) E£D=&3>^ hCDtt^^a^ff ^ (S 2 2)o J^Ts M 

(A-3-1) MliifcE{±LUTp^CDfe^^U >y h'l-^bTs 
^^fe-r^iJi-r^ J;t)/^^^^t^i:D#^J^^i^8S:ti'-r^o CMY^ 

25 mmr^^^^ fFffill^E{i> T^oJ^ai^. =&^{^fcJ:DiStf^ti 
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;t/jpo3/ooiio 



E=E,t+E, + Ed+E„ (A-3-1) 

Edii> CMY«ii&s2 5 5 ^ CI i: Ki J; t) ^^1" ^ =i :^ h-^fe 

E,t HHglt-Si/U h'^®iai:^ti.Jc:||-r:5n>^ t)^ E,t * 
10 <T^:itlZ^^X. CMYti>^C' M' Y' lc:^mTSI^©P 

izX^ CMY^i7 h;i/CDMfcl|-r hT'$>So Ed:fe<tt>* E„{*CM 

15 Ymifi 0-255 lc:M*&'fb^n-rv^§J^^s^®«5fflfciRS 

JJJIT'^> #]^Jc:ov^Tiir^tcfiBJi-r§o *:fes ^ (A-3-l)y:CM 
20 m^it^ XYZs Labx ^O^ifccD^^CD^^ fcl^LT^fel^I 

(A-3-2) MMmE®#:^<Z)-i^?l^ 
25 J;^t:S-ro 



1 
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Ec = ^ 



Wi'-(M-X-Yt) 
W2-(M-X-YT)f 



(A- 3 -2) 



Y=M-X^il^ife-r^^^ff^JT-fe t)s 

15 



(A-3-3) CMY^^^ h;V©feDtt»®3;:^ h EytCCMY^e? h;i/ 

20 

^^gy U y K p tmmr^^V V pr (U^Ts '"#M^U y Kj 
i:l?r>t-§) ii-rSo K p J:^^'r^s h' pr }L\t.%\\ 

U K p> pr CD{5i®P^^llC>tfi[mil^^ pt V ptr 
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tT^o eiTs ^ti^tKD^V V Y p^ pr> pt> ptr As^i^f^ CM 
5 MY^i^ 1 2 {c^-To ^12 l::4bn>Ts Vp^ }l Vp®^^^ 

2li5&s i7U H p tpg^-TSt^TCDi^U y K prSti^s pt fe: 
MbT^jp^TS^ J: ?3s e^U b' P ic:*5(ts CMY^^ b;i/cD:fci 
DtiSJi^^-rSo :fe:/£bs pr:RtJfptii. p bT ^ ;t 

15 III— l*'e^oT*)**St>^i:V^o 



20 



T R 
t=J r=i 



Dvt 



(A-3-3) 



^ (A-3-3)t::feV^T^ 
t JAs S pt -e !3 s 
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:t/jpo3/ooiio 



r\t^ ag)S pr T*^ |9> 

5 

b E,tAS/J^^V^&if^CMY^;I:fe^tSialCnM*/J^^ <-t?^So 
^ (A-3-3)^^ (A-3-2)CD 2^^?f^^fc^e. b-^fc»-yr 

(A-3-2)© 2^^?f^^i:^ (A-3-3)^{il^C?f^& UTVnSo 
15 (A-3-4) ge^CD CMYiipe.l8inSC: il-eoDn::^ h E, 

^u^y F p fci5{t^ CMY^^ h;i/ Vpjis c M Y h ;i/ Vj 

il (A-3-4){3^-ro fe}^ WyJi 3X3 ©^:^^T^JT'^ CMY^ 

Ev = |Wv(V/;-Vr)|^ • • .(A-3-4) 



25 ^ (A-3-4)t::j3V^Tfes ^ (A-3-2)© 2 ife^^^C S 
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5 CMY^^ h;V?fe#;tSC i:t::fe§o il-caMt^^fc J; D 3fiV^ C M 
10 

(A-3-5) 255 CMY^cD:^-^©=r;;^ h 

CMY«*s 0-255 \zm^^^nX\^^^m^^^V V FpIc:*?}^^ c 
MY^^ h;!/ l^CD^Ui^ 255 ^^^^ ^ CD^^S^;^ ^ V>@s =i :^ h 

15 il^T% ViJ±. MRBfliT'fe^ 255 *^^^-r^^^m3CD^J-^e7 



Ed 



20 



Wdj*-(Vp-VL) 

|Wd2-(Vp-VL)f 



(A-3-5) 



^ffi-e^^o ^ (A- 3-5)^^ (A-3-2)i:JtS5Ef ^ 1 ife^J^^s 
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2 }^^m^h^}zm\:^iB^ bTv^-5^:^*s^(t^>T*#So 

(A-3-6) 0<t D/]^^V^CMY^iicZ)J^'^®3>^ h 

Eacom-^tmmi^. 0-255 j^MiS'fb^tife cm yiso^^s cmy 



^ (A-3-6) 1 dl^^^t 2}!K^=B^ht^i^^. M'^m^VX 
15 '(5&fflT^<5o^(A-3-6)^^(A-3-2)^tb«^t-^i:s Idi^M^s 

(k-Z-l)iB^X^ (A-3-3). (A-3-4)^ (A-3-5). (A-3 

20 tL^o 



10 




• • • (A-3-6) 



:^A-tyy^mm (S 2 4) 
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^mm. mmmwiiE^mfhi^-r^^p(DWrM-mm) ^ffa (s2 4)o 

(A-3-1) V Y p tijStt^ lut:^a — 
5 ^ (A-3-l)®|fffillfCE ^^/J^t:■r§{^ J:oTfTt)tli)o ^ (A-3 

^ (A-3-l)fc::ibMtS=&]ltt^ (A-3-3)~^ (A-3-6)©fq® Jl^ 

15 

±l3CDJ:a{^s ^ (A-3-3)~^ (A-3-6){±V>-rtl*)^ (A-3- 
2)i:llD?^h5fe^o i!:il"r•^ ^ (A-3-2)<^ffi V^Tfffiffill^E 

Vp (A-3-2)®J®^jA X) ©#:iS"r{i^gc^-r^^-^®-jis?i^^ 

§^To ^ (A-3-2)§X®#JiT"ig6^i9-bfc«^^^ (A-3-7)fc 
20 ^t*o 
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T/JP03/00110 



A = 



[dXi d 
'(Wi'-m)' 





• • • (A- 3- 7) 



' 2(W2'M)'-W2-(M-X-Yt) 



2, X-^fe^o 

(A-3-2) nmmwiiE(Dv^<Dmm^^^um'$^ 

^ (k-Z-7)}immi^. ^ (A-3-3)~5C (A-3-6)^ Vp®=&^^ 
10 -eig«gt^-r^i:J^T® .fc-^ tl^iiSo CCITN Ans A,s Ad> AJA> ^tb 




• • • (A-3-8) 



15 




• • • (A-3-9) 



2W-(Vj,-Vr) 
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t 



Aii = 



/ 3Ed aEd 5Ed\ 
{Wdt 

2Wd2^-(Vp-VL) 



/dEn OEn dEn\* 

[dC^ aMp aYp J 



(A- 3- 10) 



JWi 



2Wi.2' Wp 



(A-3-11) 



10 J^A^T-^^o t-^efc>t.s 



f (Vi,) = Ayt + Ay + Ad + An 

_Q ' ' ' (A-3-12) 
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:t/jpo3/ooiio 



LUT±i^(D7.M. — i^>^mM. ( S 2 5 ) 
5 (D±i^lCt>t::^:^2^ — ty'>VmM^n^ ( S 2 5 )o 



(A-3-12) S Vpfc:oi>T^S< c: i:) ^ g T-a-r^e.«x 
^CDlilEI*— JiS{c:i5i (A-3-13)® <fc-5 ti^^tiSo 



^ (A-3-13)© cfc a {iis n {3:fe}t^33y^ h E {cS^ 
25 y FfcllbT^K^n+l ©CMY^^ h ;V >fe^i2)"r S 



15 



20 




• • (A-3-13) 
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5 

^iiT-. ®^t:^ (A-3-13)i;:J: ^jMjE ( S 4 0 ). ©n;;^ 
# < ^^MiE^i^-r (S 5 4). U (S 5 6) Id 

10 Ell 1 {c:^-r:7 D— h %#MbTs ia5cDS2 5Jc:^ 

S o 

El 1 1 fc^f <ta S 2 5 lc:43{t§€l^mLUT^#:(Z):^A — 
15 >^mMifimP^-^fi^ ^ (A-3-13)© n Jc: 0 (-If d) ^s-fe y h ^ 
n ( S 3 0 )^ CMY^^ hJV : 



P 



20 (p=0, 1, -^P-l) ifiXiJ^n^ (S 3 2)o CCITN P y h- 



25 



^j^t:, n<NTfeSA*S*^*s^Jif^ti (S 3 4K n<N®«^ (S 3 
4, Y) fc(i>l^SI n {d^jMt^^^U ^3/ p ^3•oV^T®3;^ h : 
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(p=0, 1, -.P-l) ®S^^^ffV^ (S 3 6)s h' P (P^O, 1, 

5 •••,P-1) (D^^^^mn-^CDCMY^^ h;i/^^ (A-3-13)§M V^•r ^ 
ie)-Cs Count ^ P fcl-fe h-rs (S3 8)o 

N iiy^ A-i/V^ilf&^^bs n CD§:;^^ii*s N-l T-fe 

10 

0, N)s p^O (-ifD) t-feyhb (S42)s p<P -efe^^S^^J^ 

mm^fi^ (s 4 4)o 

15 € bTs r-r^T®^^ U F5&«iE1-^jh V^^^{4^6Dil^( S 4 0 , 
Y) p<P T':feV^i©^ (S 4 4^ N) t^afeoTs Count *s 0 (Hf 

n) T?:5&V^J1^ ( S 4 6s N)s n+1 ^ n fcHz y h hXT=-- U 
ffi®«t^^m^^^^— ^^'J^^ < bT (S4 8)s S3 4lcH§o 

20 -:&s P<P ( S 4 4s Y)s Jl^^ n+1 Jc::fe{tS^U >i' K p fcl 
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ifimn-^n (s 5 0). 



p <r P 



5 -e$.^**S*»AS2|3Jif^tiS (S 5 2)o ^UTx fc::j3ttS^U 

hm±®:^'^ ( S 5 2^ N) r^ix h*S/J^^ < :^f:{ttt{iMiEb:fe 

V^J h\,^^^Wi^mtf>ifimWi^ti (S 5 4)^ S 5 4^^::^3V^T r^:^ h 

^jm^ti^ (S 5 6 )o 

^^i^-^ ( S 5 4 , Y) ^feii r^:::^- U > fcM lE^fF nT 

15 b:&V^J hV^a^^^CDJ©^ (S 5 6, N)s >l^^ n t: jstt § ^ U y h* P 
IcoV^T® CM h;i/ : 



^ P 



20 )|^filn+l ICi^lfh^V y K p lc■QV^-C^D CM Y^^ h;V : 
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Id-fey tt'bi::^ ^Wl (Count- 1) ^ Count t-fe^y ht*^ (S 

6 0)o 

m-^(S 5 2. Y). ^feJ±r7^--i; >^^£:&ffiv^:feMIE§fF■pr-r^J 
iL^^oik^^CO^-^iS 5 6 , Y)s (p+1) ^ p IC-fe y h b-C ( S 5 8 K 
S 4 4 ^cM^o 

10 

— S 3 4 ^c:43V^T n<N TJSiVAJ^'^ (S34, N) t}feiiS46 
l3:fcv^T Count ifi 0 (D®-^ ( S 4 6 , Y) lc:«s CMY'^^ h;v ; 




15 

(p=o, 1, •••,p-i) <^ffi:tJbT(s 6 2)s mn^mTt^o 

^bTs L UT:^#:®:^ A — (S 2 5) £D^^ EI 5 ® S 
2 6t:Mt)> ( S 2 6 )s ^^^^^tifefe 

20 igm7^-:r;i/*sfe^mLUT*&j^^2 0 b td^SM^ti^ ( S 2 8 )o 



25 M^^a^s 
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mm 0 izmtiT^o 



5 dClT-xiS^T^ — ^ii:^^— li'^^m^^^^-fe^i^fe^^ibo-o^ 



10 (^aiD— ) K c (^^ hS^T^) m (^-r hv-1f><$^) 



lii^^!!lS^S2 0 B^±^ R GBli^T^— CMYiii#7=^ — ^fc:^ 

*SJ|flgP2 Ohhs -fe^ifeLUT^^gP2 0 c fc: J;oT^^^:}xfe^^ 
glT^-:?";!/ (LUT) ^^^mLUT*&J^^2 0 bA>e,^j^^mb. ^ 

20 Y' mMy=-'$^i^^mT^m2^^m^2 0 c m' y' 

7^-^^CMYK cm®^7=->5^fc:^mi-§S3fe^mgP2 0 g i: 5^ 



25 
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^mhU TifiM^^ti^ t i7s=TVzri 2s Ye s)s ^^HJf^Ofe^ 

gP2 0 aKlSia?^^a55^^(>^7^^>:7-7 6)s 3 ^Tn^^ilL U T ^#^bT 
8)o 



15 

(B) m^mMBn 

^St^S^^jaSttN r(A-l-6)ga5<D^^CMY**6)llltb§c:aiT'CD 
=i:;^hE,j ^;:43V^Tff:^c5o (A-l-6)K::feV^TiJiH^bfc<fc"5 l3s 
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;t/jpo3/ooiio 



l3 ^ ^ ^1/ S o 



5 D?F^-e^^o 

10 il-es mm^miZTGi^^i^MCMY^^ h)]^tVXXA — iy>^m(Dm. 

m ^tf^-vmmti^-^ikm cmy icjaftv^T v> s ^ # ^ «&t- 
20 mi 3^0-m\^x. m^uwrnmiz^^^^xmrn-r^. 



Ell 3 (A) f±s -(gMCMY3^P^:&^-ro -(S^CMY^^fi. C^s 

^^^::fev^T c=M=Y^iife-riti^-^^oT> Hjuffft 1 0 0 ±<D^mm 

25 -e^S ^^-To H^jS# 1 0 0 {Ct&oTBJ^ 

yJjs^'fh-rSo :fe:j3s H^il^flll 10 0 i::Sfi«cifij^s -t^t>*>^mm 1 1 
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10 0 ^^>i:.\t-r^^^:^}pi 12 0 iz'^mt^^'it-r ^ o 



mi 3 (B) It. mi 3 (A) iz^TH^mcMY^mi^^^-f^cu 
mm-r^o mi 3 (b) «iiftj*c$fis mt^uum^^to 

5fe:tb\ El 1 3 (A) ©B^jg^ 1 0 0 CM^Bfc^J^^tlTV^^o 
iliLT-s {K2ilCMYt::fe{:tS^U y Kp®fei^^* (Cp,Mp,Yp) ilT 

Sfes Kp0^^i;^*5=ttJf;^TA^&^ BJJgfft 1 0 0 * T» ® 

^ o 



lai 3 (B) ^:::feV^Ts h'p©mi^;^ts }^l(D&mmm±. L 

= Lp<^«fct-«fc^^^T' (^^^ (Ct%Mt',Yi') ) f^tizif^^xmm 

25 fe*a{is ji^TK::fe{t§BJSj3 J;r>*€i*ai:^UV>o 
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T/JP03/00110 



79 



ii®<td tils ^m^hic ^ ^y'-^ t^^s-rmmifimrr ^m^i^it. 



10 



^v = | Wv(K-Ip-VT')f 



(B-7) 



15 



20 



/Cp\ 
Mp 



(B-8) 
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80 



/Ct'\ 
. Ft' , 



(B-9) 



$5 Jh/ o 



/Ct'W 
Mt' 
^Yt' 



(B-IO) 



10 ccDJ;aK:> m&i}hir^iRMCMYi::^\,ir^}^m^ Lj<L^^mtciT 
15 

m 1 ^H^J 
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5 

mi 4 §#^bts 2|s:0^Il;I:}3^t^E,®t^^^cov^TB^^HJ'rso ^ i 4 

iJ^U^' Kp®^^CMY{C:fcMtSfe^:^^ (Cp,Mp,Yp) . jk^CD^M 



10 



15 



^l^JE^?ijT-{±. ^TlC^l^^mmh,^. (W LT^ax )<(Lp/ Lp.ax )^ 

«fc-r:^^iCs 5^jiP}&sfaTbTVA-s ^#^^o cicDJ^^x ^jgeo^T 

?&3g^tSfe«>^ (W/ LT„ax )= (V Lp-ax ) * ?i f J: ^ ^^T' (fi^^ 
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;t/jpo3/ooiio 



mvxmm^fi^o f3i^. ^(B-io)ti:}3v^"r. umcuy^^ h;i/VT' 

{is iW/ Irn^ ) = (Lp/ Lp„,, )^mrciT^^ hJ^y'^$>^o ClCDctdlCs 
fJ^^Jix (Lt7 L„„ )= (Lp/ Lp,„)§^fc-rj^rK:^bTs ^(B-10) 

10 m2 mmm 

15 ©MS^iSt-o 

20 ms^mm 
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;t/jpo3/ooiio 



:fe{^^^T {^mm (Ct,M„Y,) (M,9^0)) ifiHr/ )<(V Lp.ax 
, )= (Lp/ Lp,ax)^SSfet-<fca«cj^T\ irtjit>t>^mm (C,',0,Yj') ©j^ 

15 (C) ^3^Jfil?i^^ (rn^/^A7T-f 
20 

ICC (International Color Consortium) (Djt^iZ 
^TV^5feV^li^m;^3^g®^S3^^ttK:*Sc#•r5 7=>'^My^^ (RGB 
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LUT^^^ 2 0 e IzMji^^L. ^t)"^-^^- h^fi^^lSj \±s 
g|5 2 0 at:^ii&-r§o 

10 ytiy )]/^m.mu(Dm^ 

a{±. A^F^tlfeR GB 111^5^- iS'^ CMYK c m]ii#7=^— ^ fcl^^ 
15 30i:bT©ru >^{c::iE7^— h 5 0 5&9iJSIiJ^-&So — ^ 

tiy T 4 jv^^mm2 0® I c c rn >' 5--r 2 o nt-. mm 
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10 YZfii^fetiC I E C AM97 S:^if) ^©-fe^mtl^Jffi ^ tl^ I C 



Ell 6 iz^iryny }V^mmm2 Ol±^^^m^(D^^'?j^(i^ 
15 rfp0|3|g(j ^f!r>t-S) EStf^T^n^; hth^^2 0 g Jis 3ix h 
T r:;^A-i->^^^D!aj ill&^-r^) ^ff a ^^ilL U T ;^ A-^ > iJ^ 
MYt^— CMYK cm^ — ^ Ic^mt-^^s fe^^ — ^©^^14^ 

fiJ^bTs R GBt^— ^ ^ CMY K cm^—^lz^m-t^'^^U^2 

7T-f ^ I c crD7 r^;v^figffP2 o i h^m^^o 

25 
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mWi^W (CD-ROM K^-f^^l 3 Cs 7 D tr — ^ ^ 



10 



WTs ^ 1 7:fe<fctKIS 1 8 §#MbTN 0 16 tr^-rrp y T J)/ 



15 017}is fe^mLUT^^^-r-S J:^®rn7 7-r;i/^^^S2 



Ell 7i^73^-rJ:dfc:s ^rriy^ htf-#g|5 2 0 gA^s fi^mmcD=S-^ 
20 ffigligcEO#3;^ hCDth^L^a^fra (S 2 2)o=&:3;^ hOtf^^S 

S o 

25 -^>>'^^Ba^fTa (s 2 4)o y.A—s^>^mM^s mimmmmo) 
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87 



:t/jpo3/ooiio 



^UTs LUT^^CDy^A-^y >^^^S (S 2 5) ©^s 0 1 7 CD 
S 2 6 ■fe^ilLUT^fi&eB2 0 e\t^ -fe^mLUT^^^-T 

^ ( S 2 6 )o 

10 

15 EI18t*x 0 1 7 {;I:feV^•riiBJUfefe^^^lLUT^^g^a!afc:i: 

20 ■B^m^2 0 a.J8i.Ul C Cyuy-r^ )]/^m^2 0 itzm^n^ (S 
8 p)o ^mm^2 0 a{is •fe^tfeLUT^^g|5 2 0 e IcO; 

^CMYKcm®^7=^-i5't:^^mbs -fe^ii^® C M Y K c miii# 

25 — h 5 0 ^m^mtium3 o tvxcDyv >^izwm^^^is s 2 )o 
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5 ^ S o 

^tc. mm^ 2 0 h(±s Epjso^nfe*^— ^i'— h 5 0 ^cD^^^ 
j^moD-^^m^T^ (s 8 4)0 m^^2 0 h{±s ^-scd^^l 

a b 43 it ^ L a b tiijfi r S o 

10 

^iz^ y'uy j]y^m^2 0 ±\ts s 8 0 ti*5V>TiBi^#bfcs ^ 

^ * ^ - ^ ^ — b ® m^^:^^ :J3 It ^ ®^ A±r 7^ — iS' CD R G B 7= — 
15 S ( S 8 6 )o 



20 fflV^Tx RGBT^-^S'^LabT^^-^tl^mt-^ii^fcl^iJMf S I C 

'f;i'^^^M2 0 fc: j^oT^^^tife I ccrD7T-f;i/^^jffibt: 

25 
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:t/jpo3/ooiio 



it ^ © 15 ffl 

10 

15 4. St^ig2 *fc}d:3 K:fB«6©Iii^Ba^gT•fe^T^ 
fpffi M fS: ^ W b T V^ ^ H^^a^ g o 

5 . M^:^ 2:?3S4(DV^t*n>Jp-':^K:iBfgcDlii^^2L3ffl^mTfeoTs 

20 mm^ >^A^mtmm3^7Vi^h^titcLi^m cmy ^^©M:&-e^a 



wo 03/061274 



:t/jpo3/ooiio 



91 



5 

15 ■r> 
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^ ® jMt^ - iS' 43 {t ^ ^ti-fb CD @S § fpffi f S fe 

5 

CD ^tt'fbajKM MiJC ^ ffi V^ T ^ ^^ife 7^ — y ;i/ ffi V^ T Mi 

10 

TV^^iil^^!!La^go 
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